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CLAIMS : 

1. A mobile node moving between (Internet 
Protocol ) networks , comprising : 

IPv4 (Internet Protocol versijbn 4) processing 
means for executing services in accordance with said 
IPv4; 

IPv6 (Internet Protocol veitsion 6) processing 
means for executing services in accordance with said 
IPv6 ; 

communicalLion oirocessincf means for executing 
transmission/recepf ioji^ontrol o:^ packets to and from 
said networks ; anc 

movemen^ registratiory processing means for 
adding an IPv4 header ya.n IP leader used for said IPv4 ) , 
in which an IPv4Laddf'ess of aJ mobile agent is set as a 
foreign address and an IPv4 Address of said mobile node 
usable in a foreign IPv4 network is set as a home 
address^ to a message used/ for said IPv6 so as to 
register the movement of sfeaid mobile node to said mobile 
agent connected to an IPv4/v6 network (a network capable 
of executing communication by utilizing both of said IPv4 
and said IPv6) for assisting the movement of said mobile 
node when said mobile /node moves from said IPv4/v6 
network to an IPv4 network (a network capable of execut- 
ing communication by utilizing only said IPv4), and 
transmitting said message. 

2. A mobile ncfcle rfii^v^^g between networks, 
comprising: 
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IPv4 ( Internet! Protocol version 4) processing 
means for executing services in accordance with said 
IPv4 ; 1 

IPv6 ( Internet iProtocol version 6) processing 
means for executing services in accordance with said 
IPv6 ; 

coiranunication processing means for executing 
transmission/reception cortrol of packets to and from 



said networks ; and 

packet transmiss 



ion processing means for 



generating an IPv4 encapsulated IPv6 packet by adding an 



IPv4 header, in which an I 
on an IPv4/v6 network is s 
IPv4 address of said mobi] 



Pv4/a|idress of a mobile agent 
et l^s a ^f^reign address and an 
e 5ipd^ usable for a foreign 
IPv4 network is set as a home I address , to an IPv6 packet 
(a packet used for said I#v6 )\J transmitted from said 
mobile node to other nodes when said mobile node moves 
from said IPv4/v6 network to said IPv4 network, and 
transmitting said IPv4 encapsulated IPv6 packet. 
3. A mobile node mcpving between networks, 

comprising: 

IPv4 (Internet protocol version 4) processing 
means for executing services in accordance with said 



IPv4; 



IPv6 (Internet Protocol version 6) processing 

s in accordance with said 



means for executing servic^ 
IPv6 ; 

communication prdcessing means for executing 



- 106 . 

transmission/reception corltrol of packets to and from 
said networks ; 

movement detectijon means for detecting whether 
or not said mobile node mcves from the network in which a 
mobile agent used by said [mobile node to another IPv4 
network or to an IPv6 network (a network capable of 



executing communication by 
to an IPv4/v6 network; and 
movement status 



utilizing only said IPv6 ) or 



management means for managing 
the movement status so det acted. 

4. A mobile agent for assisting the movement of a 

node executing communication Jpy utilizing an IPv6 
(Internet Protocol version ^) ]\ coipp^rising: 

IPv4 { Internet 
means for executing servi 



IPv4; 

IPv6 processing 
accordance with said IPv6 

communication p 



fbl version 4) processing 



<jp^ in^ accordance with said 
means for executing services in 



rocessing means for executing 
transmission/reception control of packets to and from 
networks ; 

mobile node management means for managing IPv4 
addresses of said mobile nodes usable in a foreign IPv4 
network, when receiving <i message used for said IPv5 for 
registering the movement which said message is trans- 
mitted by said mobile node that has moved to said IPv4 
network to said mobile ag|ent, and to which an IPv4 header 
is added; and 
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movement assistance processing means for adding 
said IPv4 header, in which an IPv4 address of said mobile 
node usable in said foreign IPv4 network is set as a 
foreign address and the ljpv4 address of said mobile agent 
is set as a home address,! to a message used for said IPv6 
for permitting registration of the movement to said 
mobile node, and transmitting said message. . . 



5. 



A mobile agent f 



or assisting the movement of a 



node executing communication by utilizing an IPv6 



(Internet Protocol version 
IPv4 ( Internet P 



6 ) , compr i s ing : 
::otocol version 4) processing 



means for executing servicers 



IPv4; 



accordance with said IPv6 ; 



ciccordance with said 




IPv6 processing meaiL^/flor executing services 



in 



communication processing means for executing 
transmission/reception control of packets to and from 
networks ; and 

transf er-to-othei' node processing means for 
removing an IPv4 header when receiving an IPv4 
encapsulated IPv6 packet tiansmitted by a mobile node, 
and transmitting again saiq IPv6 packet so taken out to 
said network . 



1 by utilizing an IPv6 



6. A mobile agent for assisting the movement of a 

node executing communicatio 
(Internet Protocol version 6), comprising: 

IPv4 (Internet Protocol version 4) processing 
means for executing services ^in accordance with said 
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IPv4; 

IPv6 process 
accordance with said IP 
communication 



in 



g means for executing services in 

processing means for executing 
transmission/reception <}:ontrol of packets to and from 
networks ; and 

trans fer-to-m6bile node processing means for 
generating an IPv4 encapsulated IPv6 packet by adding an 
IPv4 header, in which aiji IPv4 address of a mobile node 
usable in a foreign IPv^ network is set as a foreign IPv4 
address and an IPv4 addiress of said mobile agent is set 



as a home IPv4 address, 
said transfer-to-mobile 



A mobile node 



to a received IPv6 packet when 
node propessing means receives 
said IPv6 packet transmitted by ^-tp^r node to said mobile 
node that has moved to said mP^/^ hetwork, and trans- 
mitting said IPv4 encapsulat^ IPv6 packet. 

according to claim 1, wherein 
said mobile node moves from said IPv4/v6 network to said 
IPv4 network in a network system in which said IPv4/v6 
network and said IPv4 network are connected with each 
other by a connecting device or by said connecting device 
and a third network. 

8. A method of controlling a mobile node by a 

mobile agent in a network system in which a first IP 
(Internet Protocol) network capable of executing 
communication in accordance with first and second kinds 
of IPs and a. second IP network capable of executing 
communication in accordance with only said first kind of 



inc€ 
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IP are connectied with each other, so that said mobile 
node capable of executinb' communication in accordance 
with said second kind of IIP can communicate with other 
nodes belonging to said flirst IP network in accordance 
with said second kind of EP when said mobile node moves 
from said first IP networc to said second IP network, 
comprising the steps of: 

adding a first icind of IP header in which an IP 
address, in accordance wi^:h said first kind of IP, of a 
second mobile agent belon(jing to said second IP network 
is set as a foreign addrejss by a first mobile agent 
belonging to said first I'» network and an IP address, in 
accordance with said firs|, kind of IP, of said first 
mobile agent is set as a home a^ress,/to an IP packet in 
accordance with said secoild kin<£' " 



said other nodes to said niobii'e 
said IP packet to said second^mob 



deleting said fijrst \ 



of t transmitted from 
de, and transmitting 
le agent ; and 
ind of IP header by said 



second mobile agent and trjansmitting said IP packet to 
said mobile node, 

A method of controlling a mobile node by a 



9. 



mobile agent in a network system in which a first IP 
(Internet Protocol) networc capable of executing 
communication in accordance with first and second kinds 
of IPs and a second IP network capable of executing 
communication in accordance with only said first kind of 
IP, so that said mobile node capable of executing 
communication in accordance \with said second kind of IP 
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can communicate with other iodes belonging to said first 

:h said second kind of IP when 



IP network in accordance wi 
said mobile node moves from 



said first IP network to said 



second IP network, comprising the steps of: 

adding a second kind of an IP header, in which 
an IP address, in accordance with said second kind of IP, 
of said mobile node relating to said second IP network is 
set as a foreign address bj a first mobile agent belong- 
ing to said first IP netwoik and an IP address, in 
accordance with said secoml kind of IP, of said first 
mobile agent is set as a home address, to an IP packet, 

3ond kind of IP, transmitted 

^bilexnode, adding further 
inf whli/ch an IP address , in 
kibd ctf IP, of said second 
sai4l second IP network is set 
as a foreign address and dn I5 address, in accordance 
with said first kind of IP, of said first mobile agent is 
set as a home address, and transmitting said packet to 

and 

deleting said first kind of said IP header by 

and transmitting said IP packet 



in accordance with said se 
from said other nodes to s|aid 
a first kind of IP header, 
accordance with said first 
mobile agent belonging to 



said second mobile agent; 



said second mobile agent 
to said mobile node. 

10. A method of conltrolling a mobile node by a 

mobile agent in a network system in which a first IP 
(Internet Protocol) network capable of executing 
communication in accordan<:e with first and second kinds 
of IPs and a second IP network capable of executing 



communication in accordance 
IP are connected with each 
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/ 



with only said first kind of 
other, so that said mobile 



node capable of executing communication in accordance 



with said second kind of IP 



nodes belonging to said first IP network in accordance 



with said second kind of IP 
from said first IP network 
comprising the steps of: 

adding a first kir 



network is set as a foreign 



agent belonging to said seccbnd lEo^network and an IP 



address, in accordance with 
said second mobile agent is 
IP packet in accordance wi 



can communicate with other 



when said mobile node moves 
t^o said second IP network, 

d of an IP header, in which 



an IP address, in accordance with said first kind of IP, 
of a first mobile agent belonging to said first IP 



address by a second mobile 



irs;jx^ind of IP, of 
asKa home address, to an 
lid second kind of IP 



transmitted from said mobiJie noc^ to said other node, and 
transmitting said IP packet to said first mobile agent; 
and 

deleting said first kind of IP header by said 
first mobile agent and transmitting said IP packet to 
said other node 

11- A method of contlrolling a mobile node by a 

mobile agent in a network system in which a first IP 
(Internet Protocol) network capable of executing 
communication in accordance with first and second kinds 
of IPs and a second IP network capable of executing 
communication in accordancei with only said first kind of 
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IP, so that said mobilJ node capable of executing 
conmiunication in accordance with said second kind of IP 
can communicate with o :her nodes belonging to said first 
IP network in accordance with said second kind of IP when 
said mobile node moves Ifrom said first IP network to said 
second IP network, comprising the steps of: 



adding a firs*: 



an IP address, in accordance with said first kind of IP, 



of a first mobile agent 



network is set as a foreign address by a second mobile 



agent belonging to said 



iS 



que 



said second mobile agent 
movement registration re 
said second kind of IP race 
and transmitting said messa 
adding a first 



kind of an IP header, in which 



belonging to said first IP 



second IP network and an IP 



address, in accordance with said first kind of IP, of 



as a> 



ome address, to a 
t nl^sage in accordance with 
from said mobile node, 
t^ said first mobile agent; 
kin& of an IP header, in which 



^d 



an IP address, in accorcjance with said first kind of IP, 
of said second mobile agent is set as a foreign address 
by said first mobile aglnt and an IP address, in 
accordance with said fiLst kind of IP, of said first 
mobile agent is set as |a home address, to a message in 
accordance with said second kind of IP for permitting the 
movement, and transmitling said message to said second 
mobile agent; and 

deleting saitl first kind of said IP header by 
said second mobile agent and transmitting said message to 
said mobile node. 
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12. A network system for controlling a mobile node 

and assisting the movemefit of said mobile node by a 
mobile agent, in which a first IP (Internet Protocol) 
network capable of execufcing communication in accordance 
with first and second kiids of IPs and a second IP 
network capable of executing commiinication in accordemce 
with only said first kind of IP are connected with each 
other, so that said mobile node capable of executing 
communication in accordance with said second kind of IP 

.er nodes belonging to said first 

with said second kind of IP when 
rom/said first IP network to said 



can communicate with at.. 
IP network in accordance 
said mobile node moves 



second IP network, comp;risi/ng: 



a first mobila 
an IP header, in which ^ry 
said first kind of IP, 



t for adding a first kind of 
? J^ddress, in accordance with 
f a second mobile agent belonging 
to said second IP netwotk is set as a foreign address and 
an IP address, in accordance with said first kind of IP, 
of saJLd first mobile agent belonging to said first IP 
network is set as a hoire address, to an IP packet in 

cond kind of IP transmitted from 

mobile node, and transmitting 
second mobile agent; and 
said second njobile agent for deleting said 
first kind of said IP header and transmitting said IP 
packet to said mobile node. 

tem for controlling a mobile node 



accordance with said se 
said other node to said 
said IP packet to said 



13 



A network sys 



and assisting the movement of said mobile node by a 



mobile agent, in which 
network capable of exe 
with first and second 
network capable of exe 
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a first IP (Internet Protocol) 
»huting communication in accordance 
cinds of IPs and a second IP 
t::uting communication in accordance 
with only said first kind of IP are connected with each 
other, so that said mobile node capable of executing 
coiranunication in accoriance with said second kind of IP 
can communicate with other nodes belonging to said first 
IP network in accordance with said second kind of IP when 
said mobile node moves from said first IP network to said 
second IP network, comprising: 

a first mobile ag^t for/adding a second kind 
of an IP header, in which ctn [^address, in accordance 



with said second kind of lb/ 



relating to said first 



address and an IP addross. 



Df a first mobile node 



IP^network is set as a foreign 



4 



in accordance with said second 
kind of IP, of said fiirst mobile agent belonging to said 
first IP network is se*: as a home address, to an IP 
packet in accordance w:-th said second kind of IP 
transmitted from said (pther node to said mobile node, 

Icind of IP header, in which an IP 
with said first kind of IP, of a 
onging to said second IP network 
is set as a foreign address and an IP address, in 
accordance with said f4rst kind of IP, of said first 

a home address, and transmitting 
second mobile agent; and 



adding further a first 
address, in accordance 
second mobile agent be!. 



mobile agent is set as 
said IP packet to said 



said second mobile agent for deleting said 
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first kind of said IP heac/er and transmitting said IP 
packet to said mobile noae. 

14. A network system for controlling a mobile node 

and assisting the movemei.t of said mobile node by a 
mobile agent, in which a [first IP (Internet Protocol) 
network capable of executjing communication in accordance 
with first and second kinds of IPs and a second IP 
network capable of executing communication in accordance 

of IP are connected with each 
e node capable of executing 
communication in accordance with said second kind of IP 
can communicate with oth€ r nodes belonging to said first 

with, said second kind of IP when 



with only said first kind 
other, so that said mobil 



om 



IP network in accordance 
said mobile node moves fir* 
second IP network, comprisi 

a second mobil = 
of an IP header, in whiqh a 




rst IP network to said 



for adding a first kind 
IP address, in accordance 



with said first kind of IIP, bf a first mobile agent 
belonging to said first/ IP network is set as a foreign 
address and an IP address, in accordance with said first 
kind of IP, of a second' mobile agent belonging to said 
second IP network is set as a home address, to an IP 
packet in accordance with said second kind of IP 
transmitted from said nobile node to said other node, and 
transmitting said IP packet to said first mobile agent; 
and 

said first mobile agent for deleting said first 
kind of IP header and transmitting said IP header to said 
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other node, 

15 • A network sys tern for controlling a mobile agent 

and assisting the movemsnt of said mobile node by a 
mobile agents in which i first IP (Internet Protocol) 
network capable of execiiting coiranunication in accordance 
with first and second kands of IPs and a second IP 
network capable of executing communication in accordance 
with only said first kird of IP are connected with each 
other, so that said mobj.le node capable of executing 
communication in accordance with said second kind of IP 
can communicate with otlier nodes belonging to said first 
IP network when said mobile node moves from said first IP 



network to said second 

a second mobile 
of IP header, in which nn 
said first kind of IP, of a' 
to said first IP networ 



CP network, comprising: 

It for^adding a first kind 
ess, in accordance with 
t mobile agent belonging 
set^as a foreign address and 



an IP address, in accordancel with said first kind of IP, 
of said second mobile agent belonging to said second IP 
network is set as a home address, to a movement 
registration request message in accordance with said 
second kind of IP received from said mobile node; and 

said first mooile agent for adding a first kind 
of IP header, in which an IP address, in accordance with 
said first kind of IP, of said second mobile agent is set 
as a foreign address ana an IP address, in accordance 
with said first kind of \lP, of said second mobile agent 
is set as a home addressl to a message in accordance with 



- 117 - 



said second kind of IP foi^ 
message in accordance with 



permitting the movement to a 
said second kind of IP for 
permitting the movement, ind transmitting said message to 
said second mobile agent. 

16- A mdbile agent flor controlling a mobile agent 

in a network system in which a first IP ( Internet 



Protocol) network capable 
accordance with first and 
network capable of executi 
with only said first kind 



communication with other r 
network in accordance with 
said mobile node moves frcm s 
second IP network, compris 
means for addinc 



of executing communication in 
second IPs and a second IP 
ng communication in accordance 
of IP are connected each other, 
so that a mobile node capdble of executing communication 
in accordance with said second kjbjid of IP can execute 

odes ^e^oncpina to said first IP 




s^ond kind of IP when 
i.rst IP network to said 

kind of header, in 



agent itself belonging to 



which an IP address, in accordance with said first kind 
of IP, of a second mobile agent belonging to said second 
IP network is set as a fo;:eign address and an IP address, 
in accordance with said first kind of IP, of said mobile 

said first IP network is set as 
a home address, to an IP t>acket in accordance with said 
second kind of IP transmitted from said other node to 
said mobile node, and traii(smitting said IP packet to said 
second mobile agent. 
17. A mobile agent fdoc controlling a mobile node in 

a network system in which avfirst IP (Internet Protocol) 



with only said first kind 
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network capable of executing commiinication in accordance 
with first and second kinds of IPs and a second IP 
network capable of executfng communication in accordance 

of IP are connected with each 
other, so that a mobile n<bde capable of executing 
communication in accordance with said second kind of IP 

: nodes belonging to said first 
*^ith said second kind of IP when 
Dm said first IP network to said 
sing: 



can commxinicate with othe 
IP network in accordance 
said mobile node moves fr 
second IP network, compri 



address, in accordance wi 



set as a foreign address 
with said first kind of lfc> 



means for adding an IP header, in which an IP 



th said first kind of IP, of a 



first mobile agent belongiing to/ said f ix'st IP network is 

and a|i IP\^dress, in accordance 
s$rid\ mobile agent itself 
work^is set as a home 



belonging to said second IP n 

address, to an IP packet :.n acdbrdance with said second 
kind of IP transmitted from said mobile node to said 
other nodes, and transmittjing said IP packet to said 
first mobile agent. 

18. A mobile agent for controlling a mobile node in 

a network system in which a| first IP (Internet Protocol) 
network capable of executina communication in accordance 
with first and second kinds lof IPs and a second IP 
network capable of executing! communication in accordance 
with only said first kind of\lP are connected with each 
other, so that a mobile agenti capable of executing 
communication in accordance with said second kind of IP 
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can execute communicatiom with other nodes belonging to 
said first IP network in 1 accordance with said second kind 
of IP when said mobile ndde moves from said first IP 
network to said second IP network, comprising: 

means for addincr a first kind of an IP header, 
in which an IP address, ir accordance with said first 
kind of IP, of a first mol ile agent belonging to said 
first IP network is set as a foreign address and an IP 
address, in accordance with said first kind of IP, of 
said mobile agent itself belonging to said second IP 
network is set as a home address, to a movement 
registration request message in accordance with said 
second kind of IP received fiy^m said mobile node, and 
transmitting said messagje to/ s^id ^irst mobile agent, 



19. A mobile agent! foj' 

a network system in which a 
network capable of execiitinc 



shid 

trolling a mobile node in 
ir^t IP (Internet Protocol) 
cdtrknunication in accordance 



with first and second l^inds of IPs and a second IP 
network capable of executing communication in accordance 
with only said first k^nd bf IP are connected with each 
other, so that a mobilje node capable of executing 
communication in accordance with said second kind of IP 
can execute communication with other nodes belonging to 

in accordance with said second kind 
node modes from said first IP 
IP network, comprising, wherein: 
agent belonging to said first IP 



said first IP network 
of IP when said mobili 
network to said seconcj 
said mobile 



network adds a first Wind of an IP header, in which an IP 



1-^ 
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address, in accordance witn said first kind of IP, of a 
second mobile agent belonding to said second IP network 
is set as a foreign addrei 



ss and/an IP address, in 



accordance with said firs 
agent itself is set as a 



z ki 




P, of said mobile 
ress, to a message in 



accordance with said second kind of IP for permitting the 
movement, and transmitting said message to said second 
mobile agent. 




3 



